Investigation of parameters influencing incorporation, retention and cellular cytotoxicity in liposomal formulations of poorly soluble camptothecin.
Improving tumor delivery of lipophilic drugs through identifying advanced drug carrier systems with efficient carrier potency is of high importance. We have performed an investigative approach to identify parameters that affect liposomes' ability to effectively deliver lipophilic camptothecin (CPT) to target cells. CPT is a potent anticancer drug, but its undesired physiological properties are impairing its therapeutic use. In this study, we have identified parameters influencing incorporation and retention of lipophilic CPT in liposomes, evaluating the effect of lipid composition, lipid chemical structure (head and tail group variations, polymer inclusion), zeta potential and anisotropy. Polyethyleneglycol (PEG) surface decoration was included to avoid liposome fusing and increase the potential for prolonged in vivo circulation time. The in vitro effect of the different carrier formulations on cell cytotoxicity was compared and the effect of active targeting of one of the formulations was evaluated. We found that a combination of liposome surface charge, lipid headgroup and carbon chain unsaturation affect CPT incorporation. Retention in liposomes was highly dependent on the liposomal surroundings and liposome zeta potential. Inclusion of lipid tethered PEG provided stability and prevented liposome fusing. PEGylation negatively affected CPT incorporation while improving retention. In vitro cell culture testing demonstrated that all formulations increased CPT potency compared to free CPT, while cationic formulations proved significantly more toxic to cancer cells that healthy cells. Finally, antibody mediated targeting of one liposome formulation further enhanced the selectivity towards targeted cancer cells, rendering normal cells fully viable after 1 hour exposure to targeted liposomes.